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ABSTRACT.  Subjective  contours,  according  to  one  theory,  outline  surfaces  that  arc  apparently  interposed 
between  the  viewer  and  background  (because  of  the  disruption  of  background  figures,  sudden  termination  of 
lines,  and  other  occlusion  "cues")  but  are  not  explicitly  outlined  by  intensity  discontinuities.  This  theory 
predicts  that  if  occlusion  cues  are  not  interpreted  as  evidence  of  occlusion,  no  intervening  surface  need  be 
postulated,  hence  no  subjective  contours  would  be  seen.  This  prediction,  however,  is  difficult  to  test  because 
observers  normally  interpret  the  cues  as  occlusion  evidence  and  normally  see  the  subjective  contours.  This 
article  describes  a  patient  with  visual  agnosia  who  is  both  unable  to  make  the  usual  occlusion  interpretions 
and  is  unable  to  see  subjective  contours.  He  has,  however,  normal  ability  to  interpret  standard  visual 
illusions,  stereograms,  and  in  particular,  stereogram  versions  of  the  standard  subjective  contour  figures,  which 
elicit  to  him  strong  subjective  edges  in  depth  (corresponding  to  the  subjective  contours  viewed  in  the 
monocular  versions  of  the  figures). 
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Subjective  contours 


1.  Introduction 

Subjective  contours,  also  termed  illusory  or  cognitive  contours,  are  clearly  constructions  of  the  human  visual 
system:  an  intensity  edge  is  perceived  where  no  contrast  is  objectively  present  The  circular  disk  in  figure  1  is 
an  example.  Subjective  contours  are  generally  thought  to  be  generated  by  the  visual  system  in  order  to 
represent  implicit  surface  edges  (Lawson  and  Culick  1967;  Coren  1972;  Gregory  1972;  Kanizsa  1974).  The 
traditional  demonstration  consists  of  a  surface  that  is  apparent  only  by  the  disruption  and  partial  obliteration 
of  the  background  (incomplete  figures,  sudden  line  terminations,  and  so  forth,  sometimes  called  "occlusion 
cues").  Coren  (1972)  suggests  that  the  cues  are  used  only  if  postulating  an  occluding  surface  would  allow  a 
simpler  overall  interpretation  of  the  figure.  Gregory  (1972)  also  discusses  the  cue-and-hypothesis  aspect  of 
this  process  [cf.  "unconscious  inference"  (Helmholtz  1925)  and  (Rock  and  Anson  1979)].  In  figure  1,  tor 
instance,  the  line  terminations  form  a  smooth  path,  and  may  be  interpreted  as  occlusion  by  an  opaque  white 
circular  disk.  Roughly  speaking,  one  achieves  a  simple  and  coherent  explanation  of  the  image  by  postulating 
an  opaque  surface  delimited  by  subjective  contours.1  If  subjective  contours  represent  implicit  surface 
boundaries,  they  may  be  related  to  the  subjective  depth  edges  seen  in  stereograms  (Shipley  1965;  Lawson  and 
Gulick  1967;  Blomfield  1973;  Gregory  and  Harris  1974;  Julesz  and  Frisby  1975). 

The  illusory  contrast  has  been  attributed  to  artifacts  of  early  visual  processing  analogous  to  simultaneous 
contrast  (Brigncr  and  Gallagher  1974;  Frisby  and  Clatworthy  1975;  Kennedy  and  Lee  1976).  But  these 
suggestions  have  difficulty  accounting  for  subjective  contours  being  contingent  on  the  particular  3-D 
interpretation  taken,  particularly  in  instances  of  ambiguous  subjective  contour  figures  (Blomfield  1973;  Coren 
and  Theodor  1975;  Bradley  and  Dumais  1975;  Kennedy  1976;  Kennedy  and  Lee  1976;  Bradley  and  Petry 
1977),  see  also  (Brussel  et  al.  1977).  Other  proposed  explanations  of  the  anomalous  contrast  and  brightness 
involve  attention  (Kennedy  1976)  [cf.  (Festinger  el  al.  1970;  Coren  and  Theodor  1975)]  and 
figure-versus-ground  (Coren  1969;  Bradley  and  Dumais  1975;  Marr  1976). 


Figure  ].  The  central  legion  ■  usually  teen  m  brighter  am)  bounded  by  a  subjective  contour  The  visual  interpretation  is  of  an 
opaque  disk  occluding  a  radial  arrangement  of  lines. 


1  Since  apparent  occlusion  is  the  usual  evidence  for  a  subjective  surface,  the  subjective  contour  usually  corresponds  to  a  depth 
discontinuity,  hut  Kennedy  ( !175|  suggests  it  can  also  correspond  to  a  crease  or  boundary  between  abutted  surfaces 
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This  article  examines  a  prediction  that  follows  from  the  following  iwo  postulates  of  the  above  theory:  (i) 
that  subjective  contours  are  intentionally  generated  to  represent  surface  edges,  and  (ii)  surface  edges  are 
generated  in  order  to  account  for  apparent  occlusion.  The  following  contrapositive  is  predicted:  when  the 
occlusion  cues  are  not  interpreted  as  evidence  for  an  interposed  surface,  one  does  not  see  subjective  contours. 
This  is  not  to  say  that  apparent  occlusion  is  a  necessary  condition  for  seeing  a  subjective  contour,  as  Kennedy 
(1975),  Rock  and  Anson  (1979)  and  others  point  out.  But  in  instances  where  the  only  evidence  for  the 
subjective  surface  is  its  apparent  occlusion  of  background,  the  theory  is  that  seeing  subjective  contours  is 
predicated  on  taking  the  occlusion  interpretation. 

The  contrapositive  is  difficult  to  test,  since  the  occlusion  evidence  in  these  figures  is  usually  compelling  and 
we  generally  see  a  subjective  surface.  The  Kanizsa  triangle,  for  instance,  is  difficult  to  see  merely  as  a 
collection  of  2-D  constructions  on  the  printed  page.  An  important  exception,  however,  is  given  by  ambiguous 
subjective  contour  figures  which  do  not  force  a  unique  occlusion  interpretation  (Kennedy  1976;  Bradley  and 
Dumais  1975).  Here  the  contrapositjve  case  may  be  tested,  at  least  informally.  In  viewing  these  figures  one 
switches  between  multiple  interpretations,  and  sees  subjective  contours  associated  with  the  figure  currently 
seen  as  occluding.  Interpretations  may  be  switched  by  one's  volition,  and  if  the  figure  is  taken  to  be  a  single 
planar  pattern  no  subjective  contours  are  seen  [see  e.g.  (Bradley  and  Dumais  1975,  figure  2)).  Those 
observations  are  consistent  with  the  contrapositive,  but  might  be  regarded  as  weak  support  because  they  are 
wholly  subjective. 

We  will  discuss  a  patient,  J.R.,  who  is  both  unable  to  see  subjective  contours  and  docs  not  incorporate 
evidence  of  occlusion  into  his  visual  interpretations.  This  seems  to  support  the  above  contrapositive,  but 
careful  consideration  must  be  paid  to  J.R.’s  numerous  other  visual  difficulties.  However,  significant  controls 
are  provided  by  his  normal  performance  on  the  standard  illusions,  many  of  which  involve  3-D  interpretations 
(from  shading,  perspective,  and  other  non-occlusion  cues),  his  ability,  given  a  geometric  pattern,  to  integrate 
local  structure  into  a  global  whole,  and  especially,  his  normal  interpretation  of  stereogram  versions  of 
subjective  contour  figures,  where  the  depth  discontinuities  (the  stereo  counterparts  to  the  subjective  contours) 
were  vivid  to  the  patient 

The  case  reported  here  is  probably  not  unique,  raising  the  question  of  whether  some  segment  of  the 
normal  population  has  difficulty  interpreting  the  traditional  occlusion  cues,  and  if  so,  whether  they  also  fail  to 
sec  subjective  contours  suggested  by  the  occlusion. 

2.  Experiments 

2.1  The  patient 

The  patient  J.R.  is  described  in  (Wapner  el  al.  1978).  A  summary  of  that  case  report  is  given  here.  J.R.  is  a  73 
year  old  male,  familially  left-handed.  He  suffered  a  cerebral  vascular  accident  that  caused  right  homonymous 
hemianopsia,  visual  recognition  difficulties,  and  a  moderate  memory  disorder.  A  brain  scan  showed  increased 
uptake  bilaterally  in  the  medial  occipital  region,  greater  on  the  left  than  on  (he  right.  An 
electroencephalogram  showed  slowing  in  the  left  occipital  and  temporal  region. 

His  visual  acuity  was  tested  to  be  20/70  in  each  eye;  his  eye  movements  were  normal  with  no  nystagmus  or 
deviation,  and  lie  showed  normal  optokinetic  response,  accommodation  and  pupil  reactivity,  lie  had  some 
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impairment  in  visual  tracking  of  sudden  unexpected  movements,  and  his  visual  fields  showed  significant 
restrictions  in  perimetry  tests.  The  upper  right  quadrant  was  blind  bilaterally,  and  a  localized,  moderately 
dense  scotoma  was  found  in  the  left  parafovea,  also  bilaterally. 

J.R.’s  verbal  reasoning  was  essentially  intact  and  he  was  oriented  to  place,  person  and  time  of  day.  Praxis, 
left-right  orientation  and  knowledge  of  body  parts  was  also  normal.  However  he  showed  severely  impaired 
visual  skills  involving  imagery,  spatial  knowledge,  and  memory.  Wapner  el  al.  (1978)  provide  examples  of 
J.R.’s  drawings  which  show  neglect  and  overdrawing.  When  asked  to  copy  an  object  in  a  photograph  which 
he  did  not  recognize,  the  rendition  often  lacked  important  contours  such  as  the  outline  of  the  object.  When 
drawing  an  object  from  memory  or  from  real  life,  the  depiction  was  clearly  drawn  but  often  misproportioned. 

An  important  finding  was  J.R.’s  normal  performance  on  a  series  of  standard  illusions:  Necker  cube, 
Kopferman  cubes,  Schroder  staircase,  reversible  craters  and  blisters,  corridor,  Ponzo,  Muller- L>cr,  and 
Hering  illusions.  Several  of  these  figures  involve  depth  perception,  of  course. 


2.2  Observations 

The  patient's  difficulty  with  subjective  contour  figures  was  first  noticed  by  T.  Judd  and  W.  Wapner.  Judd. 
Wapner  and  the  author  conducted  two  sessions  with  the  patient.  During  the  first,  the  patient  was  sho\ 
traditional  subjective  contour  figures  (same  scale  as  shown  here)  viewed  at  normal  reading  distance  and 
normal  room  illumination.  Several  of  those  figures  were  also  presented  at  approximately  5  feet.  In  addition, 
J.R.  was  shown  several  Glass  patterns  (Glass  1969)  as  controls,  in  order  to  evaluate  J.R.’s  ability  to  see  global 
geometric  organization.  (Glass  patterns  are  generated  by  superimposing  on  a  random  dot  pattern  a  copy  of 
that  patterm  that  has  been  transformed,  e.g.  enlarged  or  rotated,  as  in  figure  2). 

TTic  second  session  examined  J.R.’s  performance  on  stereogram  versions  of  subjective  contour  figures  (in 
the  manner  of  (Blomficld  1973)).  Two  random  dot  stereograms,  depicting  a  planar  disk  and  square,  were  first 
shown  to  test  his  stereo  ability.  These  stereograms  were  50%  dot  density  patterns  on  a  100  by  100  array  which 
subtended  roughly  25  by  25  degrees  when  viewed.  All  stereograms  were  presented  as  transparencies  viewed 
through  a  Realist  stereo  viewer. 
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figure  2  A  concentric  pattern  emeries  if  one  copy  of  a  random  dm  pauem  is  routed  (left)  and  superimposed  on  the  original  I  he 
pattern  is  radial  (tight)  if  the  cop)  h  scaled  relative  to  the  original 
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2.2.1  Session  I 

During  the  first  session,  the  subjective  contour  figures  examined  included  the  Kanizsa  triangle  and  the  variant 
based  on  a  square  (Kanizsa  1976),  and  figures  1  and  3-6.  His  spontaneous  verbal  description  was  cogent  and 
thorough  but  strangely  literal.  The  Kanizsa  triangle,  for  example,  was  described  as  three  black  shapes  and  an 
arrangement  of  line  segments.  When  asked  to  elaborate  on  the  black  shapes,  he  described  what  was  literally 
present  (essentially,  an  incomplete  or  notched  disk).  Likewise,  the  line  segments  were  described  merely  as 
disjoint  angles  or  corners.  He  rejected  the  suggestion  that  the  corners  are  the  three  vertices  of  a  triangle, 
explaining  that  the  sides  were  obviously  incomplete.  It  is  noteworthy  that  J.R.  could  judge  that  the  line 
segments  were  collinear  on  either  side  of  the  gap. 

Likewise,  the  spoke  pattern  (figure  1)  was  described  as  "a  blank  circle  with  lines  going  out  of  it  at  equal 
lengths  so  the  end  of  each  line  makes  another  larger  circle".  When  asked  about  the  smaller  circle:  "it’s  not  a 
circle,  it’s  just  that  nothing  has  been  drawn  there".  This  is  an  accurate  description  of  figure  1,  of  course,  but 
normally  one  can  see  the  figure  as  a  white  disk  occluding  the  center  of  a  set  of  radial  lines.  Yet  the  patient 
could  not  achieve  the  occlusion  interpretation  when  described  to  him  verbally.  Later  it  came  to  him  as  a 
revelation  after  the  arrangement  was  physically  demonstrated  by  placing  a  small  disk  of  paper  over  a 
hand-drawn  radial  line  pattern. 

Similarly,  figure  3  was  given  a  literal  and  two-dimensional  description,  as  lines  whose  endpoints  lie  along 
an  undulating  curve.  Figure  4  was  consistently  interpreted  as  two  rectangles  on  either  side  of  a  square,  not  a 
square  partially  occluding  a  rectangle,  even  when  the  laltet  interpretation  was  verbally  suggested.  The  entire 
figure  was  seen  at  one  depth.  The  interpretation  of  a  square  in  front  of  a  rectangle  was  physically 
demonstrated  with  two  pieces  of  paper,  and  after  some  effort,  he  understood  how  the  intciprctation  could 
apply  to  figure  4,  at  least  intellectually.  Nonetheless,  when  asked  to  draw  figure  4,  although  he  took  care  to 
duplicate  the  aspect  ratios  of  the  three  rectangles,  the  two  lines  corresponding  to  the  occluded  edges  were  not 
made  collinear.  Figure  5  was  described  only  as  an  arrangement  of  irregular  black  shapes.  He  never 
interpreted  the  ensemble  as  an  opaque  pear-shaped  blob  lying  over  black  disks.  In  figure  6,  which  is  usually 
interpreted  as  a  translucent  rectangle  lying  over  various-sized  black  disks,  the  grey  portion  of  each  disk  was 
described  by  the  patient  as  a  separate  figure  from  the  black  portion.  Yet  he  noticed  that  the  grey  and  black 


I'lpurc  )  The  terminated  lines  give  rise  lo  iwn  vertical  and  one  sinusoidal  subjective  contours 
otic  grid  in  front  of  another 


The  pattern  is  usually  interpreted  as 
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Figure  4.  This  can  be  interpreted  as  a  rectangle  in  front  of  another,  or  as  three  rectangles.  The  latter  interpretation  does  not  take  as 
evidence  of  occlusion  the  collinearity  of  the  "background"  horizontal  lines  or  their  T-junctions  against  the  "occluding"  vertical  lines. 


Figure  5.  Evidence  of  occlusion  apparently  gives  rise  to  the  compelling  interpretation  of  a  pear-shaped  form  in  front  of  a  collection  of 

black 


portions  together  defined  circular  forms.  He  also  saw  that  the  grey-black  boundaries  partially  defined  the 
perimeter  of  a  rectangle,  analogously  to  figure  5.  But  despite  his  precise  descriptions,  he  did  not  see  the 
rectangle  as  occluding,  nor  did  he  sec  the  subjective  contour. 

After  recording  his  description  of  each  figure.  J.R.'s  attention  was  directed  to  where  a  subjective  contour  is 
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usually  seen,  and  he  was  asked  whether  any  faint  brightness  edge  seemed  present  He  was  told  that  it  might 
be  subtle,  but  failed  to  see  any  illusory  effects.  J.R.  was  also  asked  whether  the  figure  bounded  by  the 
subjective  contours  appeared  brighter  (or  of  greater  contrast),  but  the  replies  were  consistently  "no".  The 
center  of  figure  1,  for  example,  usually  appears  brighter  than  the  surrounds,  but  did  not  to  the  patient. 

Finally,  J.R.  was  shown  Glass  patterns  similar  to  those  in  figure  2.  He  had  no  difficulty  in  seeing  the 
radial,  spiral  or  circular  patterns.  The  centers  of  the  patterns  were  noticed  immediately,  followed  by 
descriptions  of  the  overall  organization.  The  global  shape  was  indicated  by  gesticulation  when  J.R.  could  not 
recall  the  appropriate  terminology  (such  as  "spiral").  It  was  dear  that  his  perception  of  the  local  organization 
in  these  patterns  was  effortless  and  normal. 

2.2.2  Session  II 

The  patient’s  stercopsis  was  tested  with  two  random  dot  stereograms,  one  of  a  circular  disk  against  the 
background,  the  other  a  square.  Both  were  successfully  fused,  with  the  disk  and  square  described  as  being 
suspended  in  front  of  the  background.  The  patient  could  easily  resolve  the  ragged  boundaries  of  the  shapes  in 
the  random  dot  stereograms  due  to  the  quantization  on  a  square  grid. 

The  patient  then  viewed  stereogram  versions  of  the  subjective  contour  figures,  shown  in  figures  7-10. 
Figures  7,  8,  and  9  were  dramatic  to  the  patient,  with  the  disk,  square  and  triangle  (bear  in  mind  they  are 
equally  implicit  in  the  stcrerograms)  described  by  the  patient  as  appearing  "cut  out  of  white  paper  and 
suspended".  The  edges  of  these  figures  were  seen  as  sharp  and  distinct.  Figure  10  presented  the  patient  some 
difficulty,  but  was  suddenly  reported  to  be  a  rectangle  suspended  in  front  of  disks*  Figures  11  and  12  are  his 
renditions  of  figures  9  and  10.  Note  that  his  drawings  clearly  show  edges  that  are  not  objectively  present. 
These  edges  correspond  to  loci  along  which  stereo  disparity  is  discontinuous. 

The  patient’s  verbal  description  of  these  figures  in  depth  involved  occlusion.  In  figure  8,  for  example,  the 
background  was  described  as  a  black  cross  with  additional  thin  horizontal  and  vertical  lines.  The  background 
lines  in  figure  9  were  described  as  a  triangle.  J.R.’s  descriptions  of  the  stereo  figures  coincided  with  the 
normal  or  conventional  interpretation  in  sharp  contrast  to  the  monocular  versions. 


figure  7  Stereogram  versum  ot  figure  I 
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Figure  8.  Stereogram  version  of  the  cover  illustration  in  (Kanizsa  1976). 


#1 

V  V 
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Figure  9.  Stereogram  version  of  the  Kanizsa  triangle  (Kanizsa  1976). 

II 

V  ~7 

©  * 

Figure  10.  Stereogram  version  of  figure  6. 

3.  Discussion 


The  visual  interpretations  made  by  J.R.  did  not  incorporate  occlusion  evidence,  and  he  did  not  sec  subjective 
contours  or  illusory  subjective  figures.  ITicsc  findings  arc  consistent  with  the  contrupositivc  of  the  theory  that 
subjective  contours  arc  generated  to  account  for  implicit  evidence  of  a  surface,  where  apparent  occlusion  is 
one  source  of  such  evidence.  In  light  of  flic  patient's  history,  one  might  dismiss  these  observations  as 
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Figure  11.  The  patient’s  rendition  of  the  figure  9  stereogram.  The  triangles  were  drawn  first,  followed  by  the  three  disks.  The 
background  triangle  was  then  emphasized,  with  an  attempt  to  capture  the  saw-tooth  artifact  of  the  computer-generated  stereogram. 


Figure  12  The  patient's  rendition  of  the  figure  Ifi  stereogram  Ihe  rectangle  was  drawn  first,  the  disks  drawn  later 
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independent  and  immediate  consequences  of  his  other  visual  defects,  if  it  were  not  for  certain  closely  related 
visual  abilities  that  remained  intact.  Let  us  first  consider  some  problems  posed  by  J.R.’s  visual  defects. 

Wapner  ei  al.  (1978)  observe  that  the  peripheral  scotomata  might  make  scanning  eye  movements 
necessary,  and  suggest  that  J.R.’s  impaired  ability  for  visual  retention  and  the  slight  impairment  of  visual 
tracking  that  was  observed  (perhaps,  but  not  necessarily,  indicating  problems  in  controlling  eye  movements), 
coupled  with  the  tunnel  vision,  would  make  the  interpretation  of  subjective  contour  figures  a  difficult  task. 
They  offer  that  a  normal  observer  scanning  with  "an  apparatus  which  provides  a  restricted  field  of  vision  and 
a  very  slow  scanning  speed"  (p.  351)  roughly  mimics  the  experience  reported  by  J.R. 

Regarding  the  extent  of  J.R.’s  restricted  vision,  the  first  quadrant  was  found  to  be  almost  completely  blind, 
but  the  second  and  third  quadrants  were  largely  intact  from  the  fovea  to  beyond  at  least  20  degrees.  J.R. 
viewed  subjective  contour  figures  of  roughly  5  cm  width  from  roughly  50  cm  distance,  in  which  case  the 
figures  subtended  less  than  6  degrees,  and  could  therefore  be  placed  completely  in  an  intact  region  of  the 
parafovea  by  a  suitable  eye  position.  (And  informally,  placing  the  subjective  contour  at  5  degrees  eccentricity 
enhances  the  illusory  edge.) 

Furthermore,  the  normal  performance  with  Glass  patterns  demonstrates  that  J.R.  could  integrate  or 
combine  local  information  sufficiently  well  to  achieve  an  immediate  and  pronounced  global  impression  of 
structure  from  the  local  organization  in  these  patterns.  Also,  recall  that  J.R.  made  normal  interpretations  of 
illusion  figures  (Wapner  ei  al.  1978).  Since  he  could  make  sense  of  the  Necker  cube,  the  Schroder  staircase 
and  other  line-drawn  figures,  his  inability  to  successfully  interpret  the  simple  configuration  in  figure  4  is 
unlikely  to  be  a  simple  consequence  of  J.R.’s  restricted  visual  fields,  etc.} 

Another  factor  that  should  be  considered  was  the  patient’s  moderately  poor  visual  acuity.  But  informal 
experimentation  with  optical  defocussing  of  subjective  contours  often  shows  enhancement  of  the  impression 
of  an  apparent  edge  [see  also  (Ginsberg  1975)].  Hence  J.R.’s  acuity  was  unlikely  to  be  a  trivial  cause  for  the 
performance  (and  also  unlikely  to  have  caused  his  inability  to  interpret  the  occlusion  evidence). 

What  makes  J.R.’s  performance  particularly  interesting  was  his  ability  to  sec  the  subjective  contours  when 
they  were  depicted  in  stereograms.  Note  that  the  subjective  triangle  in  figure  9,  for  instance,  is  just  as  implicit 
as  in  the  monocular  case  (eg.  in  cither  the  left  or  right  image  alone).  The  visual  system  must  still  interpolate  a 
continuous  contour  across  the  gap,  since  disparity  information  is  provided  only  in  the  vicinity  of  the  disks  and 
at  the  line  terminations.  The  difference  between  the  stereo  and  the  monocular  case  seems  only  to  lie  in  the 
quality  of  the  depth  information  presented.  The  disparity  information  was  unambiguous  while  the  monocular 
"occlusion  cues"  were  ambiguous.  Apparently  J.R.  had  normal  ability  to  generate  a  subjective  edge  if  given 
sufficient  evidence  (such  as  given  by  stereo  disparity)  of  the  edge.  Thus  it  is  parsimonious  to  hypothesize  that 
J.R.  suffered  a  defect  in  his  ability  to  incorporate  the  so-called  occlusion  cues,  ie.  to  interpret  local  evidence 


t.  This  conclusion  docs  not  conflict  with  the  conclusion  Wapner  cl  al.  (1978)  draw  regarding  J  R  s  difficulty  with  visual  recognition, 
which  they  attribute  to  a  combination  of  restricted  visual  fields  and  hypothesized  defects  in  immediate  visual  memory  and  visual 
imagery  |o  account  for  J.R 's  recognition  difficulties  it  is  sufficient  to  hypothesize  defects  in  a  recognition  bufTcr.  one  that  allows 
recognized  fragments  of  an  object  to  be  held  long  enough  for  the  whole  to  be  recognized  I  hat  recognition  memory  could  be  distinct 
from  immediate  visual  memories  of  conmuis  or  local  organization  In  fact.  1  R  s  normal  performance  with  Glass  patterns  and  visual 
illusions,  and  his  frequent  comments  on  rather  global  properties  of  other  figures  (such  as  the  alignment  of  widely  separated  lines) 
suggests  dial 
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for  the  existence  of  interposed  surfaces.  The  restricted  visual  fields  and  visual  memory  defects  likely 
contributed  to  this  failure  to  interpret  occlusion,  but  they  only  indirectly  caused  the  failure  to  see  the 
monocular  subjective  contours. 

The  experience  with  this  patient  raises  an  interesting  question.  Is  there  a  fraction  of  the  normal  seeing 
population  that  would  also  have  difficulty  interpreting  monocular  evidence  of  occlusion?  (That  defect  might 
otherwise  be  undetected  since  stereopsis  usually  dominates  our  visual  perception.)  If  so,  does  that  same 
population  fail  to  see  subjective  contours  in  the  monocular  case? 
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